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(54) SEMICONDUCTOR DEVICE AND PRODUCTION METHOD THEREFOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a highly reliable semiconductor device of 
low dielectric constant and low Cu diffusibilrty suitable for a damascene method 
and a production method therefor. 

SOLUTION: A wiring layer HL of a top layer having a Cu layer 107 embedded in a 
trench hole 108 and a via hole 109 is formed on a wiring layer LL of a lower layer 
by the damascene method. As an etching stopper film 1 10 to be used for the 
damascene method, a film (SiCN film) containing Si, C and B as main elements is 
used. This SiCN etching stopper film is formed to have CHn radicals for 1021- 
1022 in the film and shows a low dielectric constant (<6) and low Cu diffusibility. 
Therefore, the semiconductor device of small inter- wiring capacitance and high 
reliability is produced. 
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0 7 &m^zm±m<D&mmHL&y-?is^mz£*)m 

Olcf*. S i iCtNtSr±l?7cii LT^trlK (S i 
CNI1) £Jfll^£ 0 i CN^(Dx 7 f y^^ h 

y«tt, OTccHnMio 21 -10 22 

«t9«C^fig$tt, (6^T) ^ofiCuttfttt 
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mmm2(n&mmn, mm-^m^^m (chhS 10 
(n 1 3 <Dmm ) £ 1 o 2 1 - 1 0 2 2 m/ 

cm 3 ) ^tf^ t^iitS^glo 

fio 

m-TZ> r £ «r»«ti-5»*« 1 7!rM 3 0H*-fftj&> 1 * 
KR*<0¥Wf«6«o 20 

ffirffi»l0>»SMi:K:* S i *C*H**r£S7c*£ L 
T^frfg 2 offitl^Mt^lSi:, 

^2(7)^®^il^W^^^^>^LT^P^ffM^-5 

(CHnl (ntel7!rM3<Z>BE*) ) Sri 0 2 1 — 1 0 

[»*«6] «jlBS2<7>|6»«tt*P>^N«r*S7C*i: 
LT*tf r ^ fc 5 40 



H»*9io] sbic, mE«2^i6ttjiAvme«flc 

?>*feftJf Sr^-f 5 IS^I * 5 r £ £ W& t i" 5 If * 
[0 00 1 ] 

[0 0 0 2] 

ltt*<0tt«] **tmraBM (lsi) oiKttttfl:^ 

LS I ttRttA'— /W±f-^^*— * vMii 

[0 00 3] ±EUfcifii|ftjSjB^®»^tt> iEj»«St<o 
K©A 1 (Sfit*2. 7(tQ'cm) t±jj»fc« 
*U (SfittftCu (1. 9/i Q • cm) dSfflV^btbSJ: 

[0 0 0 4] CuE»£r«/fli-S»g\ 

v^-fr-f fccu(D#SEH^nm-r5*fei tr, Mil 

^^^a^V^feJX-CV^So «T\ 010 (a) - 
(f) £#J8LT, ^5/^jfe*rKWi-6. 
[0 00 5] £i\ SKXttTJIBflM 601 _Bc N fli 
s i OF^&*ASlx5JimieikK (T*K) 6 
0 2, xyfy^ Fy/«6 0 3 «rM£fl»dt-t~S (El 
10 (a) ) o ftV>-C, SM1I^P6 04 a^f 
f5^h/^-y6 0 4|rW (110 (b) ) s 

*fS>f* hy/«6 0 3^^/W— 7^—/l^6 0 3 a 4rJgj* 
i"-6 (010 (c) ) o £ 6>lw, /l^B 0 3 a 

fc^^-^^^(cj:9ffill8f6 0 5*r»rti"« (HI 1 0 

(d) ) 0 g!V^T, Ml6 0 6(D«;fiT^/<yt 
t< ^yw»6 0 6 a Sr^^y^ y y^»lcJ:ot»ritLfc 

^RBt6 o 6Srae>o#^cJ:0««"t-5 (010 

(e) ) o *(Z>«, (Chemical Mecha 
nical Polishing : CMP) (Cj; 9 , x^f y^^ h 5/ 
^JB6 0 3^^ h y/^fc tt^fflft^!) t> ^/HBXt; 

0 (f) ) 0 ^ij/iimiot, enui^^A' 

r^>XS«r*l9igLT#Jiffij|ftli355JgfiS$ix5o 
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[0 0 0 6] lE^^^^^h^^Ji^Lr, Si 

c (h) . n, o^wm< £ t> i -o*^m5tm 

k LX^/vXM&£tltzm&fflm£tiX\,^Z> 0 CtL^<7) 

[ooo7] -mc^ &mm<Dttmmm$:&T£i£z>^ w 

5100m ^^(^c (h) ^m*m*£-&z>^ 
kx'tbz* m<pv>c (h) ^mm(om±te. -rK*>*>. 

X\ CT^C (H) ^#*£^*£^6*:fel;if4, flflx. 
tf, C (H) ***<Di«V^W«^r>r*^**fflWfl:t 

[0 0 0 8] ±12<D4 5KLT{£*g>ft£;ft,*:S i 20 
^S^^* hy/«©C (H) ^Wft, #tc, C 
Ha s C H 2 % CH^V^otCH^^Wl (CH 
nS: n(j:l, 2Xli3) <D^m*%\Z> d £ lilST* 
fc5o £l^5 0>f4, S i C/g-g^S i Njg-g^l^ofcS 

[000 9] 30 

[»WjM**L4 5 4:i-<5BW] Jgl*<DC (h) 

S*it^RBS (Rutherford Backscatterin 
g Spectroscopy) J: o Tj&ffi C/ S iltftjf^ 

IH^tt^ffiSr*iJBf-#-SfciOT*J4*v\ g|*<D 

5rft*£ (FT- I R) L*»U FT- I RK4 

ntf, CHn l^Mfo6^Jit6It^t*t 
S*s, S i Cg^^: CH2 S^^^ h^t-^^t 
fcSttif, CHn i<OE5t^R^tt^^5r £i4"C 40 

[0010] r^i^c, ^cos i ^r^^v^* 
{£S£i*r5fctf>, J:9K»fl[^IBIfoCHn S<^$W« 

[0011] 50 



j*xi4***i-s«»s«**># 1 (Dtmm t . nmx i 

m2<Dtmmts Wimmm^mx^kmrnm^mQ 

&mt, ffitt^mfcmm^&^x. mmm2<Dmmm 
mm-Tkmts&'smm (ch„s (nni7bm3<D 

Mm) ) £rl 0 21 - 1 0 22 (f@/cm 3 ) ^tf^<t 

[0 0 1 2 1 ±E«j£l;i < fc*Ltf, I^CHn|w§t 
S^K«a^»J»*ixfcs i C^M^^2^ffi^® 
yfy^hy/<» k^xm\<^Z><7)X\ Ti&m (IB l 

So 

[0 0 13] ±ia«figO**flC^B{C*5V^T, mffa^2 

[0 0 14] ±IE^O*»^g{Cj3V^-C, fflCWft 
^Cu*ffi46fc:JI!v>5;: £rfci4 9 , ffi»iB*££ffi;«S-fr 

[0015] ±szMf&<o*mf*msizi3^x * mmm2 

h ^^K-c*)5 s i c^m, s i NHkm<Dttmmm 
(7-8) 4 «9 k&\<mmmk-rz>^k&xzz> 0 

[0 0 16] JiiaBW«r*fi8"f-S^«), *^S2W 

«^cjd*^^¥*ft:i6B^s!i&*fti4, jr i (ommmz 

iulS® 2 Olfe^S ^ril^W icxyfy^LTBP 

ia»»xr4^:sr«*i-sxsi:, ffimmnRrjmmMm 
mxitt&M$>xmt*mzMf&-tz>xMk, mtm»m 
sr, mmm2<D&mm** h yy<k tmt^ig 

T, tt*2©«WilC«*-**»^*r« (CH„S 
(nfilM30lt) ) ?:10 21 - 1 0 22 «@X 

cm 3 ) ^^Z>Z-k*W&k-tZ> 0 
[0 0 1 7] _bK*j£fc:4*L«, I^CHn m<D^m 
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So 

[0 0 18) ±B«*0**flc$S«0«iS*ftiC*3V^ 

ct^*f£Li\> rtucfcD, WfM (Cu» tig^ io 

[0 0 19] ±«a**^*W*3S«OjRiS**^i3V^ 

[0 0 2 0] ±lB«*0*j||[ft:SSaotl3t*«felC*5V^ 
ftftiyf b^BtfcSS i C^R, SiNl 20 

^oit^m^ (7-8) *9i>&^nw*h-rzzb& 

[0 0 2 1 ] ±E*fiR<Oip**«ltW«aE^ft|C*3V^ 

[0 0 2 2] ±E*ricJC*5V^T, SfeKl, HulSS 2 tf>S& 

##*LV\i rtifcj:*), Cu*©i#:l^P>©^JR© 30 
[0 0 2 3] 

*HS«t-ov^ KTHB«r#flRbr»Wi-*. HI 1 

i") ±^#»E»IS:»*Lfcfc«>-e*>iJ, mi (4, s 
[0 0 2 4] m 1 iC^ti 3 Kl> *-LJl<£>gfig|Jf HLC9 40 

* i (DTmm (mmttmm) ioi, m i 

1102, IlOxyfy^ h^gl 0 5, f)>t>M 

[0025] »i<z>t*6ri o yvwrnvr^m 

(S iOF) 7ym*-#^^i«^ 

tt, £ i ©xyf b o 5 1 1 ti:, mi 

CO h U^*— /H 0 3M^1 CDtrr*— /H 0 4£ 

&t/S 1 <D tfT*— /U 1 0 4 ICte^ 1 CD>gfrJl 10 2^ 
»*S*tTV^6. Si 1 0 2tt, CuW* so 
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^b«*$nio li(DTiiioitgiwi#ii 

0 2 ^op^eifi, ssico^yr^^yHKi 0 2 aj&SJg/fi 

£*L5o $l^yr^^/Ufl0 2afl Ta/Ta 
N, W/WN, Ti/Ti N^CQjgB^&JEXte-£tf>& 

BSC^t^ Tife^i 0 l 0 2 

*M«>6«M&«:»o 0 *lo»ffll02li, SfeKT 

[0 0 2 6] $10xj/fy^h 7 ^H0 5{l S 

1 bcbNb*±m7cmb irxm&ztitz, rmm <s 

iOFf) b<D^y^>irmiR&<Dm^S i CN^COffi 
»R-C*>5 0 S i S i C^RMSbKN*' 

*D;t/c 9, rJULj: »9 S i C^g£<fc «9 t> C u <D 

tef&t££teT£^fct><Z>-efc5 0 HT\ IWSiCN 
SiH4i:C2H4iN2 SrW^fft LtM 
^tt/c^^-efeD, fi^OCH^Wi (CHn : n 

1 71^ 3 <nwm (o^m m/ cm 3 ) mo 21 

-10 22 bZtis r^il, JtRt*(i6«m 

[0 0 2 7] ±^OTSffiHSLL<?5±(Cf4, S 2 COT 

mmi 0 6st;i2^xyfy^ h^ii 1 o&m 

j&£*i/cv^ 0 TSffiUS L L b mm^. I20TM 
1 0 6^t^S2co^>>^>^^ h 1 Ote, S2 

CO b U>-?-7fc— /n 0 8WI2(Z)1:7^/H 0 9 2: 
Ml, rn^OF^^lcti, $2(O/^7^/Hi0 

7a^lt, S2CO#{*:Sl 0 7^Jffi^^tt"CV> 
[0 0 2 8] *JJl<E>iai§§UiH L (DJbMte. f£ 3 CD^i 5/ 

^y^h^^Ki 1 lWM^Ix, rntes Site 
tNi «r^5!5£* b VXmf&tSthti±mm lRXtm2<D 
xyfy^h^Kirl^CMSrf L, Cu«*>*>tt 

(-S3co^.^^>^^ h -7^11 1 IcoXfcti, S3co 
Ti&Rl 1 2M^r>^>ayIl 1 3 (#J;itf x 
Si0 2 f|, Si ONR) *S«^*«*JxTV^-6. -Jx 

[00 2 9] ^(C. Jii*Lfe*i»*«f|rojHJS*»S:tt 

<7)^-C*fc5, M/V«- frb tfT^— /WSr^-f- 

[0 0 3 0] 2 — HI 6 fi. ra7/^>'^|; l J:$ 
CuiBit»<ojgfigXSS:IIS*c^i-|g-CifoS 0 J^T, 
MLTW»:KW«:fT5. 

[0 0 3 1] El 2 (a) M^-r£ H^T 

UfilOl, $1^*11 0 2, gioxyfy^ 

S2COT%^l 0 6, g2©x y fy^ 1 
0£Jfi&fiKJ»-r*o S2(OTifeJ^l 0 6tt, SiOFi 
"Cfe ^ , * o h ci (Electron Cyclotron 

Resonance: ECR) ^7 X^£ffl^S{fc^W*tBJ*ft 
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& (Chemical Vapor Deposition : CVD) \z£ 9, 0U 
SiH 4 /SiF4 /O2 (flftfltt : 5 0/50 
/2 0 0) ^V>9^{ i rT% 0. Sum (8 0 0 0A) S 

[0 0 3 2] m2<D^^^^^^ h yy<mi 1 0 te\ S 
iCNilT*fe^ ECR^^X-^C VDj£jc£ 9 0. 

0 5Mmg|tl:*it5, «^.tf. S i H 4 
/C2H4 /N2 («fiJt :10/15/15) 0>ftfr 

[0 0 3 3] @2 (b) fc^r<fc 10 

«a>&4ftjft$ft&jBi M201 ^20x5/ 

[0 0 3 4] jRVvT\ HI 3 (a) fC^"T X 0 fC, t*T* 
-;w^-y2 Ola yztitzmi <DU*J 

X hm2 0 1 t LT, #Jx.tf, C F 4 (Z)7 P 7X 

^t«2©x^y^ 1 Ot^y^ 

[0 0 3 5] El 3 (b) IdTF-TJ; 51-, ^2(D^c 20 

^£r?TV\ ^2^)Tiil0 6M-/H06a« 
^t^o CCT\ g|2<OTifcJgl (S i OFI) 1 O 6 CO 
^^^tt, O2 /C F 4 ^^X-^^/^^rffi 

V^R^f^^^^s/^^^ (Reactive Ion Etching: 
R I E) \C£V?tz_&£\,\ O2 7 P 7Xv^^ 

Wa1)\l£tlX\<^Z><DX\ SlOl/^hS2 0 1tl^W: 

[0 0 3 6] fl^T, H!4 (a) JC^T* 3 Ms S2(7) 

M2 0 2 $r^2 60^-/^>i/^ b 10 30 

-/W/^-y2 0 2 a^Mt5o IWS2(Ol/^ 
h§2 0 2*^X? t U^20iyfy^ b 

1 1 OSr»*ttiyfy^LT, 
cDfifjqglSl 1 0 b^^-T5o 

[0 0 3 7] H14 (b) <fc 9 

^^Mffl^iP^l 10b«^tlfcl2(7)X5 / 
^-V^* h s//«i 1 O^r-^x^ i Ltf2 0TMl 

SUHHffli-S:: 9, »2(OT*Rl0 6co*I^ 40 

e>^f^^H^*-e^2/^v^i--5o rtu^o, S2© 

T«JBl 0 6tC. $2(Dhl/yf^;H 0 8, ^2 CO 

ifr*— /n 0 9^jfM£2x5 0 crx% gl2<oM-> 

— /H 0 8^I2©1^7*-;H 0 9<Off2j£fL 

±^L/c^— /n 0 6 a (nmtittmmz^ 02 

/CF4 y^X-^tfX&mis^tiR I E[^<fc S^T^tU w 
[0 0 3 8] fl^T. El 5 (a) tC^-TJ;?^ 

m±mc S2©/<yr^^nKio7axtfjR2(oaf 50 
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»Il0 7S:)@(:Mt5o S2©/^r>^Bio 

(Ta/TaN) ~C& 0 > #J;ttf, *^s/*y>^|Cj; 
9M^f^o Sfc, »2(O»Ml0 7(i, CT^L«. 

as (b) \ZTjk-t£?iz s it^tmmmm (chem 

ical Mechanical Polishing: CMP) ^£9, 

[0039] m 6 ^ti; 3 »c s mmmffi±\z 

|3(^)x 7 fy^ h y^JKl 1 1 £0. 05/im, i 

ia»2<D3iy^ i >^ b y y«i i o tm— (Dj&m&w 

tit, A' r >^i/ 3 yi (Si02l) 113 

[0 0 4 0] ::t\ Ji3SLfc^afft:3S«0«jSXS 
T% 1 2 ©T«« 1 0 6 y f y ^ov^ ^ t L tffl 
l^cS i CNMt-oV^T^t^a EI 7 ii, S^CObu 

LfcS i CNZkmz&lfZ, CH^tS (CH 

i\ rrx\ CHniioiBStt, x«*«^-5)-3tfe (x- 

ray Photoelectron Spectroscopy : XPS) M <fc 9 £ 

[ o o 4 i ] m*. ni. ±tzmm<nMn<D s i h 4 / 

C2H 4 /N2/Ar^©M^ib, I lit hV* 
f/Ui/7V (S i H (CH 3 ) 3 ) /N 2 /A r I 
I I fi x Mi^f^^y/NHa/Ar^, I Vfi x 
^driJ-p^A-v'^ o h !) ((Si (C H 3 ) 2 

— NH) 3) /Ar/^, V«u ^f^f;U^Ph 
!i V7f y/N 2 /Ari, V I te x ^t^f^y^ 

Dhyv/7fy/NH 3 /ArS, O^K^^b^rtL-^ 

[0042] H 7 <fc 9 , JbfS I -V I <D\,^-rtl<Df&m%k 
(c*3V>rt>, l^^CHn go^tfJta 

tiL-r%Z.kfc'?$Z>^b&t>frZ> 0 10 21 -l 

0 22 (ffi/cm 3 ) T'CHn S^ff^JS^ffi^S 

1 CN^^(^6^T0OitKm^^*L, «xs/f-y^ 
^ h y^Bti: tTfflv^nTV^a s i CI^S i Nmco 

itmmm (7-8) tit^xn&^o 

[0 0 4 3] ^/c, (I) , hy^f/W>7^ 

(IK III), ^^r^7<^/U>^ p h y V 
( I v-v I ) &Hbm»k LTfflv^feS^^^rtb-enM: 
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&X\ N2 (I K V) iHNHa (I I I, VI) 
[0 0 4 4] ms (a) Si CNM^^CHn M 

as^ufco cuoraftii, cui<Dii:sic 

N»5 0 0A (0. 05/im) JfcjSi**^ ^CO_btC 
S i O2 fltJ&Sl 000A (0. l/im) ffM£*Xfc&& 
^4 0 0tT'3WMl/:tC gI8 (b) tC^i" 
£5 ft, CuOS i CNM^teioif I MS 10 
(Secondary Ion Mass Spectroscopy) 9 $J3:L 

[0 04 5] 08 (a) J: 9 :fc>7^£> <fc 0 tC % CHnlW 
iS^fc^iWlO 21 - 1 0 22 (fi/cm 
3 ) T*fc-5*HJ6^ffi^>S i CNSSKfCO^TM:, C 
u©tfcftttSiCN*KwRf (1 0 00A) 
Zbl*te<. 68iCu/^m -Tfcfc>*>ffi;v*Cuta: 

[0 0 4 6] iifELfcJ: 51c, *HJfi<D^ffiO. CHn 

d (omm- 1 o 2 1 ~ 1 0 2 2 («/ 20 

cm 3 ) T?&5#SI»<D^ffi(OS i CNMtt, (£V>it 
[0 0 4 7] EJLhKWLfcJ: *«WlCi*ttf, §1 

[0048] *5g«fi % ±.m.<Dm&<Ditm^mbti-r, 

[0 0 4 9] ±&nM<DJ&mX&. 30 
Htfc^S i CN^Iit ECR^X-rCVDICt^ 
WILfc. *K*jSfef4rix^|»6>*L-i", BUMPS' 

(Inductive Coupled Plasma : ICP) , ^Jjn 

[0050] ±unm<ommx^ 

[0051] jiiasasojgffi-ett. TMm<o=c*y^^y 

L&v^b, 02/CF4^^^:H2^i:Ar 40 

tfcpTteTffcS. £/c, CF4 ^li, Cm Fn (ITU 

[0052] ±mmm<njtmxte. xyf^h^ 

Si 1 1 , Si OFll 1 2. /^y^-^a >-J^l 1 
3^«^^MOECR/7X-7CVD&ia 

PSb*xi\ xyfy^ h ^J^l 11^1 oo^-r> 

^<rt-e»ricL, siOFiii2Mr^-v/ 3 yi so 



1 1 SSrSU^^^^^T^-rS, Sfcv^t, 

[0 0 5 3] _Lfe^J6<D^JgT*tt\ S i CNjJRfi, S 
i H4 bCz H 4 <bN 2 tcW&XM^mb LtMt 
fco L*>U JK»ffrfr«£ LTfct. Si, C, NSr^tf 

S i C NXR^»AS *x£ h<Dt£ 

[0 0 5 4] *mM<DJtm<D£ Si, 

^i-te, s i^mik&Vsb UTS i H4 c-^Wfl:^ 

%0bL,XC2 H 4 , C H 4 % C2 He , C 3 He , C2 
H2 N-g-^Mb^^t LTN 2 , N F 3 , N2 O, 

N204, no, N 3 hs m&mmicmfr&ttti&x 

[0 0 5 5] Iktz. S i RXfiC&&t*mfHt&«>b* N 
«r*tfl!(*Kfc'fr«l© 2 mco#x tt^R It t> J: 

l\ S iMC^ttf^^^LtT/l'^>7>, T 

tf, ^f/Uv'^y (SiHs (CHs) ) . v ? ^f/^> 
7^ (SiH2 (CH3 ) 2 ) , h ^f/^7V (S 
i H (CH3 ) 3 ) . *r V"7 ff-s^^yl/ (S i (CH 
3)4) b^^tL^J-Mki/^^frm? T;\s=l* 

(Si (CHs) (OCH3) 3) b\<^otc* b*is4t 

isv^&mvr e>tt-5 0 ^fc, siWN 

f^, v?V^if> (S i Hs -NH-S i H 3 ) ^fflV> 

[0 0 5 6] Si. C, NSr^T^tf^ft 

^fe^LTfi. V^if^S^ (-S i -N-) Sr^-T 

misriFXk&Vob brii. Will hy^^/uv-^if 

V (S i E t 3 NH 2 ) , hV tV^v^^if > (S i 
P r 3 NH 2 ) , h y 7 ^ (S i P h 3 N 

H2) , T h^p<^ L /l-v ? v'7if > (S iMe2 H-NH 
— S i M e 2 H) , ^^ri^-^^yU^V^If > (S iMe 
3-NH-SiMes) . ^^c^-^/^J^y if > (S 
i E t 3 -NH- S i E t 3 ) , =c —jUi/is? 
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1f> (SiPh 3 -NH-SiPh 3 ) , ~»r?# 
i/i/7*F> (S i Me 3 -NMe — S i Me 3 ) , 
n tVW-T" h y^f-^^^^f V (S i P r Me 2 -N 
H-S i P rMe 2 ) „ h7^f^ 
v ? v'7lF> (S i B uMe 2 -NH-S i B uM 
e2) , ^-n-t^f/V-r h7^f/^>7f V 

(SiOcMe2-NH-SiOcMe2) , h y 
A"- h I) t^fris? u h y '>7f>- ( (S i E t H-N 
Me) 3 ) , ^^r-^^^/W'>^ Phy^7fy ( (S i 
Me 2 -NH) 3 ) % ^^riJ-^^vVv'^ p Mi V 10 

( (S i E t 2 -NH) 3 ) , ^dff 7x^;l/->^D h 
y i/^if^ ((SiPh2-NH) 3 ) > Hr9 9 t^fr 
h7V/7f > ( ( S i M e 2 — NH) 4) % 3r 
^^xf;^pr h7 >^if V ( (S i E t 2 -N 
H) 4 ) , 7~ b7^A — 7* F7^f^>^ of 

( (S i HE t -NMe ) 4 ) . VT/^P 
*^-As*s9 P v^if > (SiMeNC (C H 2 ) 3 — N 
H) N 7- Yy7 oL—jls^t^jVisi/y^y (SiMeP 
h 2 -NH-S i Me P h 2 ) % V'V ^=-jV-7~ V 7 ^ 
^>7fy ( (SiMe2 Ph) 2-NH) , hy 20 
v y ^^v-^ pM) v^lf > ( (C H 2 =C 

H-S i Me -NH) 3 ) . 7~ h7^/V"T h^^^ 
;Uv/^Drh7^7fV (C H 2 =CH-S iMe-N 
H) 4 , f n/V - f b 7 ^ f f ^ (C H 2 ~ 
CH - S i Me 2 -NH - S iMe2 -CH = CH2 ) 

tmtfbtiZo ±ie5£<k Ment^^m (ch 3 ) % 

EUi^/WX (C2H5). Pr(i/at>S (C 3 
H? ) , O cten-^^v!^ (n-Cs Hi? ) , P 
h(i7x^Ui (CeHs) ^Tjk-to 

[0 0 5 7] £7c. ±fE<Z>0«-ete. Si. C. N5r&tf 30 
£>i\ fi*Jx.fif, Sfr>7^i:N2 (7)tetCC2 H2 ^^JD^L 

[0 0 5 8] ±|EllJSc0^ffiT^i > syf^h^ 
I^Lt, Si x C (H) , N&£Stc*£ LT^-frS 

tt{i, rtttcPHbn-f, CHn S*<&t?t><D-efcn 

s i cHm s i ocm i^isBtifeo 
rt)it>4v\ 40 

[0 0 5 9] ±iam£C0^HgT*tt, CHnM^x 7 
L7c 0 L^L. r©J:5ftCH n a©$fiilca<5v^ 

tc » l r h m m -f 6 r. t a* pj flg -efc 3 . 
[0060] lEite^ffim siOF^b/^ 
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W&tf), 010 (a) ~ (d) t^-rXg^r2lHlfflV> 
T, tfT*— /K h ^«rHS^«fiKLr. HI 9 

1501 S:I«WlCxyfy^ttf7*-/V5 0 4^ 
Mt^o ttvvr, ±S*fe^@5 0 Isi?* 

5 0 5 Sr^-TSo 

[0 0 6 1 ] .Lf&LrcJ: 3 %il5 0 1, 5 0 3(7) 

;V5 0 5a>jSttdS5patft JKBls 

±1BH*OJgffi*C^Lfei Si. C. N^t^tc 

[0 0 6 2] 

im 1 ] ^^coiiJS(D^(c^6^^g(D^ 

[@2] *^^<0||*(0^ffi|c^^S¥Wft:»«0«ig 

[IU3] *«W(Z?3ltt^ffi(C^5^*«:»«<0«ig 

[04] **^<Dlllfi^lBJc^^5***K«^>Mig 
xg^lH(c^:-r[i]T*fe^o 

[i5] *«W^||jft<o^ffijcd^5^W(*:3S«<7)Mit 
XSSrNB(^i"ia-e*>6o 

[0 6] **Mw^*o^ffitc^*5^»fr8«o»jS 

[0 7] 8t©CHn S(^ft^:MOit»«*i:<7>BB«* 
^i-0-Cfc^o 

[0 8] S I MSJCJ: «9 S i CNM^C u(Dtei5rf4 
^^^7^0X^-50 

[0 9] *«M^«fc0^jtt^ffitC^6¥Wft:3SHW 
a5>»f®0T^5o 

[0 10] ^^>>?fe^ffiV^7ciS^CD^xa^lIl^ 

[^#co|ft^] 



(8) 
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101 mi <ormm 

102 mi <nmfcf§ 
102a si^yr^^i 

103 ^l^hl/yf/^-yV 
10 4 mi WTfc—JU 
10 5 mi<D^y?-^y* Y 

106 m2(DTmm 

107 82^*1 

107a $2^yr^^/H 
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108 ^2(OM/>f/t-/W 

10 9 I2^k7*-^ 

110 fg 2 <D^;y^ 

1 1 1 ms<o=**y^>yx h?s<m 

1 1 2 ^3<DTlfe^ 
113 y< y iy^<— is s Vj^ 

2 0 1 ^ 1 (DW^ hJ^ 
2 0 2 !2©U^hg 
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